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C tl 6 ^lif<^ •< V / X; 1/6^ 6 Rt tB zrtl/c -<> 5IEii 

BuiBS-r > / X';HC. b5IBi^^;U+"5I^^?^ < 
i: 2 iiWia L TIBSf S <!: <h t, (c. 

^i^-<>-?yX;l/A^Sffiiif<DM^:5:&[RllCl'>'?«r«:tiJ 
B5IB«ia©x*;U^s-|8SJR?||ES,|Hij8icj;oT!tgij4iJ 
J: LfcC .t^i^glttt- V^'v'i -y MB 

[W5RIS3] H?IBxt.;l/4'-?64«^^lg«)lHll^«. a 
iS'T V / X;K^§x:?./l/4im*?c^)6PftPlE«S^ 

6^ -r > / X/UOSx;^;|/^|g4^?(!5iilii#F^:&Mft 
«:tii:^lR)'&S{b*#«il<!:^1tSJ<!: 

[|f5R3S5] Su§3x;^;U4^-fgSs|?|gs,[5i^li, 
l*^ciim±BtP5«^^f^r5^:i:^!:J:y5ill^$F^:&^ 

7 hlBii^B„ 

[II5RJI6 ] MIBiB^^-y KtiK*xtWl/:*i-^?iJffl L 
I'V^'JB^Ptai-rS-l'V'fv'x'y hlBii^-y KT'SSC: 

<!: ^w^tt^mm. 1 ~ 5 o^pjtijbsciBiiO'r v^' y 

x-y HiBSfgMo 
[000 1] 

/•c46(ox^./b^'-:&'r >^ ^cf^t4■r«x^./^4i•-^^ll 

IBSS^';/ K^fflt\ dtie^iKD-f y-J^/Xyl/ft^ettttJ 

^ti/c'TV'j'^fB^jimcspi-^Tiii^sj^fiK-rs'r 

V^7v-I.y hiBifSBiuM-rso 

[0 0 0 2] 

m^<Dmh\ -fisit. >^'j>'5f. «m 77-?->5 



IBti-r 5 J; d ic^Mi- nr ^,^So 

[0 0 0 3] COfflOiBSIgBlt. %m}5%K^'). -T 
tl-Ivitl|tc^Jtt5c:i:Ai^T-S. ^-CD-p-ecD-O-J'-^'x 
7-(b6^g^^<!i'(7)?iM^*-r^c:<!:*^6. yjv-?. 

[0 0 0 4] O-^i^x-y hlBSiSllTli, SBil^-y F 

<0T% iSiiiBs. iei»«is. -mis^^un. ishwj&^od 
S5R«»/-c-rtctt'fV'5'ttaj0e^fb)b^S5R*K «e« 
J: y ^<o J: 5 ti^WL-^m\sz^ y RtajoDS^^b*^ii! 6 

[0005] trit>%. IB^^-y K0RtlliP^++7tf 

Ol2jS|!S±$-i]§fci6lciltiiP<7)+-v 7 t:>'5#:&^^o/c 
[0 0 0 6] •fV^ttttj-r-StCLycA't^TRtaiP 

4t-55xh^6^sau crogffiLfcrv^ft^Rtaip 

|3c:-rJi^Ai«S«o i:nSI»<'/j:46(j:. SBg/\-y Koa 
H (7x'fXffl) =&'i7b^fV=rz,a|(DiiC$g|J!WT'9-fe 

^■^tz-(y^ ^msLiEM^ 'p^)--y fmmmi 6 n 

[0 0 0 7] -l-V^^^i-y hlB8igST1*s ±iE®<J;a 
icLT'TV-J'RtaitD^^^b^EloTl^SA^, fBg^tlS 

[0008]EI16tt. 1 O(^'t'>'?/X;l/03SlTEIir 
1 OOOtilBii'N'y K*«s:T\ 'fV'J'/XVH 0 

1 0 0 2(*, l^ii^J^ft (P±ajt— T's 10 0 3 
li-1'>^©iy:ttiP7-$i)o 

[0 0 0 9] mi 7^ffll^T^ iB^-^'y KT-(7)'r 

[0 0 10] (ttfcbk-^) 1 0 0 2tCJi 

SL5giiS--&5i:. RttHk— $11 0 0 2lttttiTt^5'r 

v^'ft^^-^tcia-arsn. /\"7'/i/ (ja) i oo4«s^4-r 
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5 (Ell 7 (a) ) o mmt[.^oo ttujb- 
^ 1 0 ouzmm^mifit. ^ o o Am^m 

7 (b) ) , ^■CO»^,^T^ -rvJ^OD-gPI 0 0 56\ Rt 
tliPl 00 3J:y?5tijL. S^Wtc. 11117 (c) tc^ 

■rj;aic. ttapi 0 0 3*^e-f v-?-;iSi oosA'iRiai 
?n5o ccDJi^. ^y<7m^ 0 0 5i,t. tttut— 5?i 
oo2coastcWLSil:)^fR)lciittli^n?)o ^ofg. tt 
at:—? 1 0 0 2(Dji®$±tCcfcUja*«L. 

i^^tCT-f V-^/XVb 10 0 1 Tb'i^U-'l' V-$7 7;ffifu*+l 

T. mi eizTr.LTii^mizm^. 
[0011] m^ 8 ^ffltNTEP»M<^iifP«KW 

=&-ri.<, El 8t^:JJl^T. 1 OOOtt'fV^v'i-y hSB 
^^H©IESi'S-> KT'^Us c:(;)li^ttK*®/c:468ffl 
<D/X;H 0 0 7li:j:^Tflifig*tiTi^«t.Oi:1-5o 
[0 0 12] 1 00 5tt/X;H 0 07^c:J:■^TI^±tiJ^ 
1^/■c'1'y^'j(g7-$5, IB^^-y F*»1 0 0 0«, /X 

[0 0 1 3] 01 8ic5^^ti^J;3ic, =&/X;n 0 o 

7 6^6IBl-cDid:ttiMT\ |Wl-<D^ifR]lC#'f V-^/jlS 1 0 0 
5 6':R±ai?n^(7)6'iS*JTS?Po 018 (a) ic^^tl 
5cfc3[c. g^.W^RtaiAM^fc*i«\ 018 (b) l,Z7n 

mt. mi a (c) tcs^f J:-5iCs J^-tss, 

[0 0 14] L*^L^:6^6. UlSlcW:, l3S^-y K1 0 
OOWRtajPI 0 0 3CDfl5«^, tttHk-^l 0 0 2© 

6^ iy:tii?n5-i'y'?rotttas-^iy:ta:^i^ic^s:£sts 

[0 0 15] 15iJ;^«\ 019 (a) lOir*ni.ct;3lC. 

/xvu 1 0 0 7^^-r;i,i3Sg'N'y F^m^.^Tmrn^'? 
t. 019 (b) mmmcjL'jyy 
r<7^-^ 0 o%^Mc^rj:i^&mt)^^'v K±^*3^IrI 

«3*?ti/fcK-y h©/X;l/Mtj%i^O;lg»Wi. 01 
9 (c) lC/T^-r<t-5t::%«o 
[0 0 16] f-CTs C©cfc3&«JtI.75ft¥i?{-r5/c 

t^Zth'^^tS^ofc. V/l/5^/\°XfBSi^5C<»:{*^ *5>Sy 
M^ffiffl/XVU0 1 / n tc i^SBttC 1 /n tCfflffi 
mzm^K^fc=r-'?tl:-nm\\'i^t^Z.tT\ 1 7X^5 
■<y^m^ inm) (7)/X;^5fflU^TE^?:■r«^.<D7-S 

[OO17]02O(i, ±aro019 (a) iCm^^l/c: 



/<5'>+^J^ol3»^'y K 1 0 0 0«ffifflL/cT;l/^/\' 
Xi3g7&^tcJ;5iB«ijeil€'5^-r'fe(7)T'»S. 1212 0 
(a) (i. IB^'N-y K1 0 0 OlcJ;^ SIslODjtS (X+ 

iimmm^^2^(DX^-vy. 8|I-52/\°X7-^fi8LT 

[0 0 18] ttj:t>t>. IB^^-y K1 OO608OCD/ 
XVKi. ;£4oo/X;Ui:. e4-PO/X;KD2 ^VU- 

^OK-y h=&a46iitJJ:tT\ 4yX;l/5J<OgBSSS^<3[> 
[0 0 19] ^:<7)^y^9^/fxlB!i;^JC^ffll^5i:^ 01 

9 (a) T'/T^L/-cJ:^S/X;l/«<D«:aJlttt(0/\'7'y+ 
©fe5IB^^7K«filfflLTts =&yX;UfflW<D/\"57 
+©SB^Ii«j'\OiJSP*^i»iM3rtl5(7)T\ SB^*n/i:ii 

^tt02o (b) \zmti:oKtii)^ mm'p&mm^ 
i^oimm^mt. 020 (c) ic,T^-rci;3ic&y. -ss 

A5tt01 9 (c) titAlT. *^35:y/si>fa5-n^„ 
[0 0 2 0] C(J)^olc. ^;b^/\°xEmcj;n«\ iiffi 

^6^!:^**[^s^i:J:«'rv•^/l!aJRi^lS©^it^35:if 

[002 1] 

[5«^!f)'«)5?j*LJ:-5frsSM] ^(Di^^icmm&K^ 

EnBiJB$F^ft^fi<^-pTs EPBiJiI)S*Mi 
[0 0 2 2] Z(D^m[tll(D^^rj^mm^^mLTtj:i 

[0023] 

[iSii«ft?j?i-r«fci6o#is:] ±xs.mm}^^mmt^t!i 

*tl/-c'rV'J'/X;U^^affl«fiSL/i:fB^'\'y KSffl 

t\ cne^^is^f v^/x;u6^ettai?*i/i:-<><7^ 

!3gj®ftlcg3¥?iiTil®^J^jS-r«-1' V<7->x 'y hlB 
aK-fV'?/XVl'6^6^lfcOM^-5:&lR]tC'1'V-?^Rttii 

■iEit^n^-.ii^^-^^m'f-mnisim^-fy'^yxm 

izmif. tufB^£IS0x^;U=f.-^i^?IBB0IKlcJ;o 
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[0 0 2 4] mij:^)\^d^-?^^m=f-mmmt. m 

[0 0 2 5] S/h. nlstE:si^^i\^:if-^^m^m&m 

[0 0 2 6] tuiBx:?.;b4i-5gS^?|gi!)@a} 
lis aiS'rv<7/XVKDSx;^;U4^-5i4JS?©iiS||it 

[0027] 

[0 0 2 8] m [t-fy^-jx y HEmmw<omik6f3m 

[0 0 2 9] Z(D^y<7'Jxy hBm^mizsii^z. + 
V U y 1/2 0 0 imi^^ll h 2 0 1 
Kv' + 7h2 0 2tC^^T^»)prfieiC^^TL^5, ^Si 
h 2 0 ni:/-U 2 0 333j:t?2 0 4tc#|sl*tlT 
O^So 7-';2 0 3tC(i+ty'yv>"|gtl)^— S»2 0 5O 

2 0 2(c^^Taffi3^iRi (a;^!^) izT^df^ym^iti 
5. >; •ys;'2 0 o±{zit. v^tt[ij/X;u 
flSMia?n/j:iBS^-y Ki fcj;o='rv'?^iRiiiii-r5'rv 

[0 0 3 0] tE^/\y K 1 (ctt, iBg^1*i: LTcDfflffi 

[00 3 1] tfc. co^atcti, +-i'iJ-;/v'"<D^fi)e 
S^^tiif «^<!:'(7)/c«)tcUX7XV=i-^2 0 6*^iS 
ItSnTL^So -r^to-e. =^-V U ■>>>~2 O 0(D?li!)7alRl 
iCj^oT U XT'X^-ZU 2 0 7 A'iJIS LTfc U , U 

x7x^-/t/2 0 7tcii 1 ^y^mice o omtaEcDm 



-J/ hw«tuJR2 0 8jjj:tffli^ftis[siis*^isitenT 

t^So L/fcS'SoTx XVl]-5f2 0 66^6lis ^-vU-v 

-:^'2oo/)'«^i(i^rti«icSfoT. f v^ttai^^-rs v-?' 

6<tti:':*ti;5„ XiJ-> h^Sttifttci'vJ'^tttiirwf. 
±i^a:&iR]fc6 0 0 d p i (7)fi¥fl!Jt<7)E^BlJ5ll^T■r«^: 

[0 0 3 2] M5mmwtL7:mEmm.pit. ^^^j-vj 
2 0 oai7.^^yl5^t.m.S5.t^^'S;^si5^\,z.f^^mz. 

2 0 9, 2 1 0 T«<D-S*©P-7:LX7 h 2 1 

1.2 1 2ii\zi:*)mnisti. -^(7)?i^«EPi)n*tiT 

^•y K1 li:3>tr5¥Stt^liS«L/-c^*)gTjlS2lTJ:n5, 

sp— 5ax>y Htnt^mint. z<o^^mm\.ri 
[0 0 3 3] i:0j:3^«^(cj:^Ts ++';7-:>'2o 

0 0^«Hcfl£^t>'\-y KcDia:tllP(7)i35Uim::>!^/S Lfclii 

%i.p±w\,ty^)y h*^:^*n5o 

[0034] + ^ ij •> i/" 2 0 0 ti. tmfmi^-^tcmi 

v-?-r«++«y7S(5*^2 1 3A^IS:t:f6tx, 

mi2 1 3tctt. RtttjP!!)^63SI6ije<H!:.<V^7Si!RgiLT 

ttttiProBiSS y «l»ll:-r5^i:©/c46©i!S5llHl^#a 

[0 0 3 5] E]2tt, -rv^v'i-y h!B«g«©SiJffll3S 

[0 0 3 6] C P U 1 0 Oti. .tvX f-^B/)^6E|]#:tlfS 

nm^. R0M1 0 1 K\t. sasas^iiic^-rssa 

gT'P 7L>*^iB1S?n, R A M 1 0 2 li^osas^ii 
*^7<7)|^(^7— ?xi;7^^i:LTffll^6^«o T^fc 
■6, C P U 1 0 Ott. ROM 1 0 1 tCi31i?;hTt^«$iJ 

$g^RAMl 0 2:&i:(^gia:iX7 h^ffll^TittSU 

[0 0 3 7] Sfc. C P U 1 0 Ott. ±XS.Ltcmm& 

KK^-f/n 0 3 tctb^b-rs. KK^-r/^ 

1 0 3^iA^^^^/i:^EI!)x-^^^^:S^l^TBBg'^•y K1 

[0 0 3 8] $/cs c p u 1 0 o«. -y ->'2 0 0 
^a«^i()*-y:«fc46(7)+-v i; -y i>~igt!)t— jj 2 o sjj 

<fcl>'l3Siffl«P«Hi-r5fc460fflMiM (PF) =E- 
1 0 4^. ^— K^'T/^'I 0 5, 1 0 6^^LT3^ 

[0 0 3 9] /N-y KK5-</n 0 3lC«±fBx>p-i?' 



(5) 
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[0040] [m^ ^mm i:iT. m3~m9icLtc 

[ 0 0 4 1 ] El 3 ttfBti^7 K 1 icisttens 1 r>o^ 
y'pyX]\^ \ 0 ^c•Pl^T0«^:&fi<I«!^i)^*5^■rt.oT•fe 

5o lEJi'N'y K1 iclis COJc-pS-O^^/X;!/! 0*^ 

[0 0 4 2] laStC/T^-riOCD-fV^/XVH OtCt*. 
2miMfiS}S1* (Rttiit-^) 3, 4)t)^BS!gLTl9 
ttStl. 5!3, 4ttSiJl@cO)IEt!jfi^lcj:oT|gBl 

[0043] Ctl6 2 0(^l::— Jf3, 4tt. i!i£taiy:^lRl 

tti^%^m>j x;i/ 1 0 ©Misi^iRi B ^cM'^6nTl^ 

[0 0 4 4] croH^tt. k-^TBlCJifLT'rv 

^?j«jiS©iy:aj:&lRlAWT'»5'9-'r K->i— 51^(7)^ y 

[0 0 4 5] CK^HlCOSMJtelCfcL^Tt*. t— ? 

3 , 4 itIip^iilEi!)/N°yi/;^<7)jMMiSBt^,=&-r'b-y-?. <fc 

dlcLTaUv ^®^<D'1'>'j7id:l±ii!i^'F^I2]4lc,Ti-ro 
[0 0 4 6] $fs ««[JlCb— Ji3fcii«A«*n. 
c:©*SS. 04 (a) t::,T^-r<l:5lc. t-^i BtclHtiT 

[0 0 4 7] O^^IC, t-^i4lCii«*i«*tl^ CO 

EI 4 (b) H:5^-rJ:3tc. /^:/;|/6!f)^Mlcl!g3S 
u -fv^^y^, 'rv^'RttijP5<;)^(6i{cfipLtii-ro 

[0048] *(7)^. 1214 (c) \Z7r<t^o\^. tttllP 
5 cl: y 1- jjg 8 *^,'ili!il:^[filictttij^ 

[0 0 4 9] Z.Cim^\Z\t. k— ? 3 ic5ticii«^+i, 
RIDtcl::— J! 3±tCA"^Vl/6*'i?g£-r?.(7)T\ 'TV^? 

— JJ4tjitt?^li.(DT\ JaA''^i£)-tc^gu 
Kl-^jStCd;^TRtffiP 5(7):&[RHC'r>'5' 7 6^}f Lth^ 

[0 0 5 0] 115 (a) ~ (c) I*, 2ffl(Ot:-^'3, 
4©iilJffifga)^aO«lJS5^-rt.OT\ 1116 (a) ~ 
(c) ttc:n6 3ooiimsfimt::«J:«aSIW*'r>^'tt 

[00 5 1 ] trs.io%. US (a) tc^n-Tcfcatc, k- 
^3*^t-^?4J;Us '>L¥<ji«?tii.i:. 1116 

[0 0 5 2] 05 (b) lC/x^-rj:3tc> k-^?3 

?4A^lWlB$tciiBgBte*n5i:. ivyw/ 
(Ja) 6s 6^i&-tcfiEgL-r^ro7\ E16 (b) \,zmt 



[0 0 5 3] 1215 (c) KZw-t k—Jf 3 

*^t-^'4J:y. 'J^LiKiilJti^t. 06 (c) 

[0 0 5 4] CC0cfc3lC. 2flil(DP±l±Jk— Si-3, 40 

[0 0 5 5] |lj7^fflL^T. ccocfca^-rv? 

/X;H O^ffllNfci3Si(^l8?tcot^Tltt0^-r§o 0 7 

B5«EU/j:'f>-5'/X;H 0««a»^i«^|a^*lT^,^ 
5o coigns ffii:±. /X;Ui8<@i:-r«o 8B. / 
X;l/i 0lcJ:oTtttiJtr+ifc'r>^'-;igT'»5, IB^'v-y 
Ki«, /X;H 0©MtfiM3^i^ (SttElcSiia:)^ 

iRi) tcjtairnso 

[0056] ctDJS^li. cti6«3S©/X;H otc-p 
l^TO'fV^'Piai:^!^)^. 117 (a) ~ (d) \,zmt-. 
±^«:&|R14 K'> Vrs-tk 1 Jl^c!: LT^ V^'AtcSfb? 

[0 0 5 7] tr5.io%. %tmi (a) tOT^fcfc^'iRt 

(c^f > y x;n 0 ©RtUiT^ iPi«7 v^«"juicSibJ •y• 
fc[a7 (b) ic.T^-rcfe5^ia:tii:^[Ri^t^T±3ts^iRi 
1 K-y hOIB^«■^7t\ ■^*^lc#i'>'57/X;H ooDtt 
aj:&[^^7>'Jf/*t::Sfb*-B:ftE17 (c) \zmi^r>Ts. 

S't::§-t'V^'/X;H 0©«:tii*[Rl«5V^fAtcSfb* 
■l*/i:E17 (c) iC/T^-rJr-pftRtaj^lRl^toTi^a:^ 

iR]i K-y ^ofB0iS^73, ^LT^ c:ti6i^s^rRi4 

[0 0 5 8] mi (e) ±iB©d;3tCLTf^fi!6?n 

^H^S/T^rtoT-feys 1217 (f) ticoa^icML 

[00 5 9] ii(7)ct7^iB®:^ie(cj;n«\ -o^^om 

:&ie©J;3fi: 1 7'rvit3*L^ISroz=^-\' v(i?7to&i> 
[0 0 6 0] os'tc. i2i8t*±aiL/cio(Z)'rv':7/x 

;H 0(^2O<Dk-^ 3, 4(c-^i^T(^ailirj*fe^-i'5 
V -^"^ 7 > -^/xlcglb^-tJ:^ fcibCD k — ? IgiilHl^tD a 
ttW[H]SS«^15lJ$-/T^rt(D7-£^o 121 9 (i. l2I8(7)ls]K 

[006 1] comsic/Tx-riHiKti. miiznit^'v k 

[0062] 2-p<Dk-^3, 4«FET20, 2 UC 



(6) 
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[0 0 6 3] c:<7)b:— 5fra[H]K^^:fcl^T^*. ^Vi/a 

fciiOk:— JfilE«i/\°;l/X<l^D P*^ttj:^i*+i5o 7>-> 
3'y Mh]K2 SlCt*. aiSK7 h(7):t>;d-755^-rEn?! 
T'-^QTt. l:l-h/\°;l/XlBia^lHlSS2 6*^etti:>3* 

ti^ t - ^! set!)/ D P \°y UX*i=&tg^r 
^<!:> iiiJSLfclVl]-^'~2 0 6A^e)<OR±til^f'rSvy 

p/r^OA°/i/;^iti*^oMijS»ok-^i|giiiA-;i/Xft^DP 

(09 (a) #1.8) ^aj^fS. 
[0 0 6 4] cob-^flgay^i/Xfi^DPtt, ?J!*ii 
1 'o<r>-<y^yXMz':>y.^T<o i ■3(3Dt:-4!:&:j-> 

:i-7i|gil-r«/i:a6©fS^T»ys 9V->3 -y hl2l»2 5 

F E T 2 0, 2 1 STCDF^(C|fr/j:tClStt/cWT<0[sl 
mm^z^oT. 2-3(Dt-^3i5<i:U'L-^4^|gK 

;l/Xfl^DP 3fc<fcO-DP4 (119 (i) (j) ) 

[0 0 6 5] Vyi^a-y hm^2 5f^mtl^^^^- 
^ Igft/ \°;L/X^f ^ D P li. 2 SCO D SJ7 >; 7 77 □ 7" 

(]-XTFFit^■p) 2 7C0T— 5!JS?tCA;'3JtlTl^ 
i:n6 2S:a)FF2 7, 2 SO^^p.y^HS^tCtt. 
mtf2Mh z^^'Py^'fS^c k (1219 (b) #P,S) 

[0 0 6 6] Ltcf^-DX. k-^'iEll/'fyl/X^^DP 
ti. FF27. 2 8^Z^<7^'y<7^ttltc9'f^y^fT' 
T-y^^jnSCtlCfty, ig^WlCv FF27, 2 86^ 
6(i5 00ns (1 /2MH z) ffftir±*'!y^'('5V 
^■<Z)-r"tifc:y\°;l/Xffl^D P 1 iS^ZfD P iti^iUfj-^ti^ 
CttC^^ (1119 (c) (d) #PS) „ 
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(54) INK JET RECORDER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To realize high quality imaging at high print 
speed by eliminating streaks and spots at the time of imaging. 
SOLUTION: Each ink nozzle 10 is provided with at least two energy 
generating elements, and a drive control circuit for driving at least 
two energy generating elements to eject ink in a plurality of different 
directions. An ink ejecting direction varying means varies the ink 
ejecting direction of each ink nozzle, controlled by the plurality of 
energy generating element drive circuits, randomly during recording 
operation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The recording head to which the energy generation component 
which gives the energy for making ink breathe out to ink put side by 
side two or more ink nozzles built in, respectively is used. While 
putting side by side and arranging said at least two energy generation 
components to said each ink nozzle in the ink jet recording device which 
the ink breathed out from the ink nozzle of these plurality is made to 
reach a record medium, and forms an image Carry out drive control of 
said at least two energy generation components, and the energy 
generation component drive circuit which makes ink breathe out is 
prepared in the direction in which plurality differs from the ink nozzle 
concerned for every ink nozzle. The ink jet recording device 
characterized by having a discharge direction change means to make it 
change at random [ while recording the ink discharge direction of each 
ink nozzle by which drive control is carried out in said two or more 
energy generation component drive circuits ]. 

[Claim 2] Said energy generation component drive circuit is an ink jet 
recording device according to claim 1 characterized by changing a 
discharge direction by shifting the energization initiation time of each 
energy generation component of the ink nozzle concerned. 
[Claim 3] Said energy generation component drive circuit is an ink jet 
recording device according to claim 1 characterized by changing a 
discharge direction by changing the applied voltage of each energy 
generation component of the ink nozzle concerned. 

[Claim 4] Said energy generation component drive circuit is an ink jet 
recording device according to claim 1 characterized by changing a 
discharge direction by changing the resistance welding time of each 
energy generation component of the ink nozzle concerned. 



[Claim 5] Said energy generation component drive circuit is an ink jet 
recording device according to claim 4 characterized by changing the 
resistance welding time by giving the energization quiescent time during 
energization. 

[Claim 6] Said recording head is an ink jet recording device given in 
any of claims 1-5 characterized by being the ink jet recording head 
which liquid ink is made to generate air bubbles using heat energy, and 
carries out the regurgitation of the ink droplet based on generation of 
these air bubbles they are. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the ink jet recording 
device which the ink in which the energy generation component which 
gives the energy for making ink breathe out to ink was breathed out from 
the ink nozzle of these plurality using the recording head which put 
side by side two or more ink nozzles built in, respectively is made to 
reach a record medium, and forms an image. 
[0002] 

[Description of the Prior Art] Generally, image output units, such as a 
printer, a copying machine, and facsimile, are constituted so that the 
image which consists of a dot pattern on record media, such as paper and 
plastics sheet metal, may be recorded based on image information. 
[0003] This kind of recording apparatus can be divided into an ink jet 
type, a wire dot type, a thermal type, a laser beam type, etc. by the 
recording method, and since the low noise, a low running cost, a 
miniaturization, and colorization have which easy advantage, the ink jet 
type of them is applied widely to a printer, facsimile, a copying 
machine, etc. 

[0004] Since it consisted of ink jet recording devices so that 
regurgitation flight of the ink droplet (recording ink) might be carried 
out from the delivery of a recording head, this might be made to adhere 

to a record medium and it might record, stabilization of the ink 
regurgitation was required for filling the demand of high-speed record, 
high resolution, high image quality, the low noise, etc. , and 
stabilization of the ink regurgitation was conventionally attained using 



the following means. 

[0005] That is, the cap member which carries out capping of the delivery 
of a recording head was prepared near the home position of carriage etc. , 
suction recovery action which attracts ink from the delivery of a 
recording head using this cap member, and cancels the poor regurgitation 
was performed, and capping of a delivery was performed in order to aim 
at desiccation prevention of the ink in a delivery. 
[0006] Moreover, Myst generated at the time of the ink which has 
rebounded from the record medium near the delivery, or the regurgitation 
is accumulated as the ink regurgitation is carried out, this accumulated 
ink is connected with a delivery, and the poor regurgitation, such as 
non-regurgitation and a kink, may be caused. In order to prevent this, 
surface ink was wiped off by polyurethane rubber' s etc. wiping the front 
face (face side) of a recording head, and carrying out wiping by the 
member. Although it wipes, a member wipes and it is based on the quality 
of the material or mechanical setups, in order to always maintain the 
engine performance, it is necessary to wipe and to make the front face 
of the member itself into clarification. The cleaning device in which 
the ink which wipes, presses a member against an absorber etc. as the 
means, and was scratched by wiping was made to absorb was established in 
many cases. 

[0007] Although stabilization of the ink regurgitation is attained as 
mentioned above in the ink jet recording device, the grace of the image 

recorded has a large place depending on the engine performance of a 
recording head simple substance. The recording head is constituted by 
many deliveries so that the regurgitation of two or more ink can be 
carried out. 

[0008] Drawing 16 is the sectional view of one ink nozzle. 1000 is a 
recording head body, and the place of an ink nozzle 1001 is a cavity and 
is filled with ink. 1002 is an electric thermal-conversion object 
(regurgitation heater), and 1003 is the delivery of ink. 
[0009] Next, ink discharging in a recording head is explained using 
drawing 17 . 

[0010] If it energizes on the electric thermal-conversion object 
(regurgitation heater) 1002 and it is made to generate heat, the ink 
currently referring to the regurgitation heater 1002 will be heated 
rapidly, and a bubble (bubble) 1004 will occur ( drawing 17 (a)). This 
is called film boiling. If energization is continued at the 
regurgitation heater 1002, a bubble 1004 will expand further and will 
push aside ink in the direction of a delivery 1003 ( drawing 17 (b)). 
With the vigor, as some ink 1005 projects from a delivery 1003 and it 



shows drawing 17 (c) as a result, an ink droplet 1005 is breathed out 
from a delivery 1003. In this case, an ink droplet 1005 is 
perpendicularly breathed out to the front face of the regurgitation 
heater 1002. Then, a bubble disappears by energization halt of the 
regurgitation heater 1002, an ink nozzle 1001 is again filled with ink 
by capillarity, and it returns to the condition which showed in drawing 
16 . 

[0011] Next, the actuation at the time of printing is explained using 
drawing 18 . In drawing 18 , 1000 is the recording head of an ink jet 

recording device, and in this case, since it is easy, it shall be 
constituted by eight nozzles 1007. 

[0012] 1005 is the ink droplet breathed out by the nozzle 1007. The 
recording head body 1000 shall be scanned in the list and the direction 
of a right angle of a nozzle 1007 (scan), and shall form an image. 
[0013] As shown in drawing 18 , it is the same discharge quantity from 
each nozzle 1007, and it is an ideal that each ink droplet 1005 is 
breathed out in the same direction. As shown in drawing 18 (a), the 
ideal regurgitation is performed, as shown in ** and drawing 18 (b), the 
dot to which magnitude was equal reaches the target on space, and the 
image which does not have concentration nonuniformity on the whole is 
obtained. When such, concentration distribution of the direction of a 
nozzle list of the dot which reached the target serves as homogeneity, 
as shown in drawing 18 (c). 

[0014] However, in fact, the slight difference produced at the time of 
recording head manufacture processes, such as a configuration of the 
delivery 1003 of a recording head 1000 and variation of the 
regurgitation heater 1002, affected the discharge quantity and the 
discharge direction of ink which are breathed out, consequently 
generated the concentration nonuniformity of an image, and was degrading 
image grace. 

[0015] For example, if it prints using the recording head which has the 
nozzle 1007 which has dispersion (called depend) in an ink discharge 
direction as shown in drawing 19 (a), the white muscle which is looked 
at by drawing 19 (b) and which cannot fill area factor 100% periodically 
will be met and formed in a head main scanning direction, and the black 
line to which the dot overlapped reverse beyond the need will occur. In 
this case, concentration distribution of the direction of a nozzle list 
of the dot which reached the target comes to be shown in drawing 19 (c). 
[0016] Then, in order to solve such concentration nonuniformity, the 
multi-pass recording method shown in drawing 20 was adopted 
conventionally in many cases. A multi-pass recording method is printing 



n times by the data which set the amount of paper feeds to 1/n of a use 
nozzle, and were thinned out complementary in 1/n at the time of 

horizontal scanning, and 1 raster line is printed using the nozzle of 
plurality (n pieces). 

[0017] Drawing 20 shows the record result by the multi-pass recording 
method which used the recording head 1000 with the variation shown in 
above-mentioned drawing 19 (a). Drawing 20 (a) shows the starting 
position of three scans (scan) by the recording head 1000. In this case, 
the record section for four nozzles is completed with two scans, i. e. , a 
two pass. 

[0018] That is, eight nozzles of a recording head 1006 are divided into 
two groups of the nozzle of four left, and the nozzle of four right, and 
what thinned out regular image data in abbreviation one half with one 
scan is recorded, and one group is that the group of another side embeds 
the dot of the image data of the remaining one half at the time of the 
2nd scan, and completes printing of the record section for four nozzles. 
[0019] Since the effect of the record image on the variation in each 
nozzle proper will be reduced by half even if it uses a recording head 
with the variation in the regurgitation property for every nozzle as 
shown by drawing 19 (a) if this multi-pass recording method is used, the 
recorded image comes to be shown in drawing 20 (b), and a black line and 
a white muscle stop being conspicuous. Therefore, concentration 
distribution of the direction of a nozzle list of the dot which reached 
the target comes to be shown in drawing 20 (c), and concentration 
nonuniformity is considerably eased compared with drawing 19 (c) . 
[0020] Thus, according to multi-pass printing, the nonuniformity of the 
shade by the difference between the error of paper feed and the 
regurgitation property (discharge quantity, discharge direction) for 
every nozzle, the difference in the ink rate of absorption according to 
quality of paper further, etc. is canceled, and it becomes possible to 
raise image quality. 
[0021] 

[Problem(s) to be Solved by the Invention] Thus, by the multi-pass 
printing method, while there is profitableness that image quality can be 
improved, since the image of each Rhine must be formed by the scan of 
multiple times, printing time amount becomes long and it has the problem 
that a print speed falls. 

[0022] Let it be a solution technical problem to offer the ink jet 
recording device which loses the muscle and spots at the time of im^ge 
formation, and realizes high definition image formation, this invention 
having been made in consideration of such a situation, and realizing 



high-speed printing. 
[0023] 

[Means for Solving the Problem] In order to cancel the above-mentioned 
trouble, in this invention, the recording head to which the energy 
generation component which gives the energy for making ink breathe out 
to ink put side by side two or more ink nozzles built in, respectively 
is used. While putting side by side and arranging said at least two 
energy generation components to said each ink nozzle in the ink jet 
recording device which the ink breathed out from the ink nozzle of these 
plurality is made to reach a record medium, and forms an image Carry out 
drive control of said at least two energy generation components, and the 
energy generation component drive circuit which makes ink breathe out is 
prepared in the direction in which plurality differs from the ink nozzle 
concerned for every ink nozzle. While recording the ink discharge 
direction of each ink nozzle by which drive control is carried out in 
said two or more energy generation component drive circuits, it is 
characterized by having a discharge direction change means to make it 
change at random. 

[0024] Said energy generation component drive circuit can change a 

discharge direction by shifting the energization initiation time of each 

energy generation component of the ink nozzle concerned. 

[0025] Moreover, said energy generation component drive circuit can also 

change a discharge direction by changing the applied voltage of each 

energy generation component of the ink nozzle concerned. 

[0026] Moreover, said energy generation component drive circuit can also 

change a discharge direction by changing the resistance welding time of 

each energy generation component of the ink nozzle concerned. 

[0027] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained with reference to an accompanying drawing. 
[0028] Drawing 1 shows the notional configuration of an ink jet 
recording device. 

[0029] In this ink jet recording apparatus, it is fixed to the endless 
belt 201, and carriage 200 meets the guide shaft 202, and is movable. 
The endless belt 201 is wound around pulleys 203 and 204. The driving 
shaft of the carriage drive motor 205 is connected with the pulley 203. 
Therefore, carriage 200 meets the guide shaft 202 and a scanning scan is 
carried out by the rotation drive of a motor 205 in the both-way 
direction (the direction of A). On carriage 200, the ink tank IT as an 
ink container which contains the recording head 1 and ink in which two 
or more ink regurgitation nozzles were installed is carried. 



[0030] Two or more ink deliveries installed in the conveyance direction 
of Form P are formed in the field which counters with the form P as a 
record medium at the recording head 1. It is open for free passage to 
each of two or more of these deliveries, an ink way is established in a 
recording head 1, and the electric thermal-conversion object which 
generates the heat energy for the ink regurgitation is prepared in it 
corresponding to each ink way. An electric thermal-conversion object 
generates heat, makes ink by this produce film boiling by impressing an 
electric pulse according to drive data, and makes ink breathe out from 
the above-mentioned delivery with generation of the air bubbles by the 
film boiling. The common liquid room which is open for free passage 
common to these is established in each ink way, and this common liquid 
room is connected to the ink tank IT. 

[0031] Moreover, the linear encoder 206 is formed in this equipment for 
detecting the migration location of carriage etc. That is, the linear 
scale 207 has extended along the migration direction of carriage 200, 
and the slit is formed in this linear scale 207 by regular intervals, 
such as 600 etc. pieces, in 1 inch. On the other hand, the detection 
system 208 and digital disposal circuit of a slit which have a light- 
emitting part and a photo sensor are prepared in carriage 200. Therefore, 
from an encoder 206, the positional information of the regurgitation 
timing signal which shows ink regurgitation timing, and carriage is 
outputted as carriage 200 is moved. If the regurgitation of the ink is 
carried out for every slit detection, it will become possible to perform 
printing of the resolution of 600dpi to a main scanning direction. 
[0032] The detail paper P as a record medium is intermittently conveyed 
in the direction of arrow-head B which intersects perpendicularly with 
the scanning direction of carriage 200. The recording paper P is pinched 
by the roller unit 209,210 of the pair of the upstream, and the roller 
unit 211,212 of the pair of the downstream, and where fixed tension was 
impressed and the smoothness over a head 1 is secured, it is conveyed. 
The driving force to each roller unit is given by the form conveyance 
motor which is not illustrated in this case. 

[0033] A print is made by the whole form P, repeating the print of width 
of face and delivery of Form P corresponding to the array width of face 
of the delivery of a head by turns with migration of carriage 200 by 
such configuration. 

[0034] Carriage 200 stops at a home position if needed during the time 
of a recording start, or record. The cap member 213 which carries out 
capping of the regurgitation side side of each head is formed in this 
home position, ink is compulsorily attracted to this cap member 213 from 



a delivery, and the suction recovery means (un-illustrating) for 
preventing the blinding of a delivery etc. is connected to it. 
[0035] Drawing 2 shows the example of a configuration of the control 
system of an ink jet recording device. 

[0036] CPUlOO will perform control, data processing, etc. of each part 
of a recording apparatus, if printing information is received from host 
equipment. The processing program about various procedure is memorized 
by ROMlOl, and RAM102 is used for it as a work area in the case of the 
procedure activation etc. That is, CPUlOO processes the printing 
information received from host equipment using peripheral units, such as 
RAM102, based on the control program memorized by ROMlOl, and performs 
processing of changing into printing data. 

[0037] Moreover, CPUlOO outputs the above-mentioned drive data, i.e., 
the printing data, and the above-mentioned drive control signal of an 
electric thermal-conversion object to the head driver 103. The head 
driver 103 drives the electric thermal-conversion object of a recording 

head 1 based on the inputted drive data. 

[0038] moreover — CPU — 100 — carriage — 200 ~ a round trip ~ 
migration — carrying out — making — a sake — carriage — a drive 
motor — 205 — and — record — a form — P — conveying — a sake — a 
form ~ conveyance ~ (~ PF — ) ~ a motor ~ 104 ~ Motor Driver 
105, 106 — minding — respectively — controlling . 
[0039] The positional information of a regurgitation timing signal and 
carriage is inputted into the head driver 103 from the above-mentioned 
encoder 206. 

[0040] According to drawing 3 - drawing 9 , the 1st operation gestalt of 
this invention is explained below the [1st operation gestalt]. 
[0041] Drawing 3 shows the notional configuration about one ink nozzle 
10 prepared in a recording head 1. Two or more such ink nozzles 10 are 
installed by the recording head 1. 

[0042] Two electric thermal-conversion objects (regurgitation heater) 3 
and 4 are adjoined and formed in one ink nozzle 10 shown in drawing 3 , 
and each heaters 3 and 4 are driven with a separate driving signal. 
[0043] These two heaters 3 and 4 are put in order in the direction B of 
paper feed, i. e. , the side-by-side installation direction of two or more 
nozzles 10. 5 is an ink delivery and 2 is an ink supply way to which the 
ink from a common liquid room is led to a delivery 5. 
[0044] In addition, in this case, although the discharge direction of a 
liquid ink drop showed the head structure of a perpendicular side 
shooter mold to the heater side, of course, the discharge direction of a 
liquid ink drop can apply this invention also to the parallel head 



structure of an edge shooter mold to a heater side. 
[0045] In this 1st operation gestalt, it enables it to shift the 
energization initiation time of the driving pulse added to heaters 3 and 
4, and ink discharging in that case is shown in drawing 4 . 
[0046] First, as energization is first started by the heater 3, 
consequently it is shown in drawing 4 (a), the ink currently referring 
to the heater 3 is heated rapidly, and a bubble 6 (bubble) occurs. 
[0047] As energization is started by the heater 4, consequently it is 
shown in drawing 4 (b) below, a bubble 6 expands further and extrudes 
ink 7 in the direction of the ink delivery 5. 

[0048] Then, as shown in drawing 4 (c), an ink droplet 8 is breathed out 
in the direction of a dotted line from a delivery 5. 
[0049] In this case, since it energizes previously at a heater 3 and a 
bubble 6 occurs on a heater 3 first, the force which pushes aside ink 7 
on right-hand side a little occurs. After that, since the regurgitation 
heater 4 is also energized, a bubble grows up to be an ununiformity and 
ink 7 is extruded in the direction of a delivery 5 with this uneven 
bubble, but as a dotted line shows ink in the case of the regurgitation, 
it inclines and flies in the heater side-by-side installation direction. 
[0050] Drawing 5 (a) - (c) shows various kinds of examples of an 
energization wave of two heaters 3 and 4, and drawing 6 (a) - (c) shows 
the situation of the ideal ink regurgitation by these three energization 
waves, respectively. 

[0051] That is, when a heater 3 energizes a few early from a heater 4, 
as are shown in drawing 5 (a), and it shows drawing 6 (a), the discharge 
direction of ink shifts to the right for a while. 
[0052] Moreover, since bubble (bubble) 6** will grow up to be 
homogeneity if energization initiation of a heater 3 and the heater 4 is 
carried out at coincidence as shown in drawing 5 (b), as shown in 
drawing 6 (b), straight flight of the ink is carried out in the 
direction of a continuous line. 

[0053] Moreover, if a heater 3 energizes somewhat later than a heater 4 
as shown in drawing 5 (c) , as shown in drawing 6 (c) , the discharge 
direction of ink will shift to the left for a while. 

[0054] Thus, the discharge direction of ink is controllable by shifting 
slight energization initiation timing of two regurgitation heaters 3 and 
4. 

[0055] Below, drawing 7 is used and the situation of record using such 
an ink nozzle 10 is explained. In drawing 7 , two or more ink nozzles 10 
mentioned above are put side by side to the recording head 1 of an ink 
jet recording device. In this case, a nozzle is made into eight pieces 



for convenience. 8 is the ink droplet breathed out by the nozzle 10. A 

recording head 1 is scanned in the list and the direction of a right 

angle (direction perpendicular to space) of a nozzle 10. 

[0056] In this case, 4 dots of the amount of main scanning directions 

which show the ink discharge direction about the nozzle 10 of these 

plurality to drawing 7 (a) - (d) are made to change at random as one 

period. 

[0057] Namely, record of 1 dot of main scanning directions is performed 
with a discharge direction as first shown in drawing 7 (a). Record of 1 

dot of main scanning directions is performed with a discharge direction 
as shows the discharge direction of each ink nozzle 10 below to drawing 
7 (b) changed at random. Record of 1 dot of main scanning directions is 
performed with a discharge direction as shows the discharge direction of 
each ink nozzle 10 below to drawing 7 (c) changed at random. Record of 1 
dot of main scanning directions is performed with a discharge direction 
as shows the discharge direction of each ink nozzle 10 below to drawing 
7 (c) changed at random. And record of Rhine of the width of face 
corresponding to two or more parts for a nozzle is performed by 
repeating the record which made one period a part for 4 dots of these 
main scanning directions. 

[0058] Drawing 7 (e) shows the image formed as mentioned above, and 
drawing 7 (f) is concentration distribution of the direction of a nozzle 
list of the dot about this image which reached the target. 
[0059] Since the knot for every scan also becomes random while according 
to such a recording method the impact area of ink will shift at random, 
will be printed within the limits of predetermined and being able to 
ease a muscle and spots by this, a bond muscle can also be mitigated and 
high-definition image formation becomes possible. Moreover, since two or 
more scans are not performed to one line like a multi-pass method, a 
print speed also goes up. 

[0060] Below, drawing 8 shows the example of concrete circuitry of the 
heater drive circuit for changing at random the energization initiation 
timing about two heaters 3 and 4 of one ink nozzle 10 mentioned above. 
Drawing 9 is a timing diagram which shows the various signals used in 
the circuit of drawing 8 . 

[0061] The circuit shown in this drawing 8 is incorporated in the head 
driver 103 shown in drawing 2 . 

[0062] Two heaters 3 and 4 are turned on and off by FET 20 and 21, 
[0063] In this heater drive circuit, the heater driving pulse signal DP 
for [ as usual / one ] carrying out a heater drive is outputted from a 
single-shot trigger circuit 25. The signal which specifies the pulse 



width of the heater driving pulse signal DP outputted from the printing 
data DT in which turning on and off of the dot concerned is shown, and 
the heat pulse width setting circuit 26, and the regurgitation timing 
signal from the encoder 206 mentioned above are inputted into the 
single-shot trigger circuit 25, and a single-shot trigger circuit 25 
outputs the heater driving pulse signal DP of the predetermined pulse 
width for recording the dot concerned, and a frequency (refer to drawing 
9 (a)) based on these input signals. 

[0064] This heater driving pulse signal DP is a signal for carrying out 
the on-off drive of the one heater about one ink nozzle as usual, and is 
making two driving pulse signals DPS and DP4 ( drawing 9 (i), (j)) from 
which the energization initiation timing for driving two heaters 3 and a 
heater 4 shifted by the circuitry of the following newly prepared in 
from a single-shot trigger circuit 25 before FET 20 and 21, 
[0065] The heater driving pulse signal DP outputted from a single-shot 
trigger circuit 25 is inputted into the data terminal of two steps of D 
type flip-flops (it is called Following FF) 27. The clock signal ck 
(refer to drawing 9 (b)) of 2Mhz(es) is inputted into the clock terminal 
of these two steps of FFs 27 and 28. 

[0066] Therefore, the heater driving pulse signal DP will be latched to 
the timing which shifted to FFs 27 and 28 by one clock, and the pulse 
signals DPI and DP2 from which it started from FFs 27 and 28 only for 
500ns (l/2MHz), and timing shifted as a result will be outputted (refer 
to drawing 9 (c) and (d)). 

[0067] Selection distribution are carried out at random and it is made 
to input into two FET 20 and 21 by the circuitry which explains these 
two pulse signals DPI and DP2 below. 

[0068] The random-number-generation circuits 30 and 31 generate the 1- 
bit random numbers RNDl and RND2, respectively (refer to drawing 9 (e) 
and (g)). These random-numbers outputs RNDl and RND2 are latched by FFs 
32 and 33 to the start timing of the heater driving pulse signal DP, and 
are outputted as select signals Rl and R2 (refer to drawing 9 (f) and 
(h)). 

[0069] The selection circuit 40 is constituted by two or more gate 
circuits. With the combination of "H" "L" of select signals Rl and R2 
The selection distribution of the two pulse signals DPI and DP2 are 
carried out, it operates so that it may output to two FET 20 and 21 as 
the driving pulse signal DP 3 for heater 3 drive, and a driving pulse 
signal DP 4 for heater 4 drive, and the actuation is as follows. 
[0070] Condition (a) — It is R1="H", and when R2 is "L", a signal DP 1 
is chosen as DP3, a signal DP 2 is chosen as DP4, and a heater 4 is 



driven with the signal DP 2 with energization timing drive a heater 3 
with the early signal DP 1 of energization timing, and late. 
[0071] Condition (b) — When R2 is "H", regardless of Rl, a signal DP 1 
is chosen as DPS and DP4, and heaters 3 and 4 are driven with a signal 
DP 1. 

[0072] Condition (c) — It is Rl= "l", and when R2 is "l", a signal DP 2 
is chosen as DPS, a signal DP 1 is chosen as DP4, and a heater 4 is 
driven with the signal DP 1 with energization timing drive a heater 3 
with the late signal DP 2 of energization timing, and early. 
[0073] Thus, by generating a 1-bit random number and changing the 
energization initiation timing of two heaters 3 and 4 from the random- 
number-generation circuits SO and SI with this random number in the 
above-mentioned operation gestalt Since the ink discharge direction of 
two or more nozzles with which the recording head 1 was equipped is 
changed intentionally at random for every dot of a main scanning 
direction, the record image of the same image quality as a multi-pass 
can be obtained substantially, without performing multi-pass printing. 
[0074] In addition, the periods to which a discharge direction is 
changed are arbitration, such as not only a 1-dot unit but a 2-dot unit, 
an a large number dot unit, 1 raster line unit, etc. 
[0075] The [2nd operation gestalt] Below, the 2nd operation gestalt of 
this invention is explained according to drawing 10 - drawing 12 . 
[0076] With this 2nd operation gestalt, as shown in drawing 10 , the 
discharge direction is changed within the specified quantity by 
impressing electrical potential differences VS and V4 different, 
respectively to two heaters 3 and 4. 

[0077] If it energizes by V3>V4 as shown in drawing 10 (a), as previous 
drawing 6 (a) showed, the discharge direction of ink will shift to the 
right for a while. 

[0078] Moreover, if it energizes by VS=V4 as shown in drawing 10 (b), as 

previous drawing 6 (b) showed, and the continuous line showed, straight 
flight of the ink will be carried out. 

[0079] Moreover, if it energizes by V4>VS as shown in drawing 10 (c), as 
previous drawing 6 (c) showed, a little discharge direction of ink will 
shift to the left. 

[0080] Thus, the discharge direction of ink is controllable by changing 
the electrical potential difference impressed to two regurgitation 

heaters 3 and 4. 

[0081] Below, drawing 11 shows the example of concrete circuitry of the 
heater drive circuit for changing at random the applied voltage about 
two heaters 3 and 4 of one ink nozzle 10 mentioned above. Drawing 12 is 



a timing diagram which shows the various signals used in the circuit of 
drawing 11 . 

[0082] Also in this heater drive circuit to a single-shot trigger 
circuit 25 The signal which specifies the pulse width of the heater 
driving pulse signal DP outputted from the printing data DT in which 
turning on and off of the dot concerned is shown, and the heat pulse 
width setting circuit 26, The regurgitation timing signal from the 
encoder 206 mentioned above is inputted, and a single-shot trigger 
circuit 25 outputs the heater driving pulse signal DP of the 
predetermined pulse width for recording the dot concerned, and a 
frequency (refer to drawing 12 (a)) based on these input signals. 
[0083] This heater driving pulse signal DP is a signal for carrying out 
the on-off drive of the one heater about one ink nozzle as usual, and 
the common input of this heater driving pulse signal DP is carried out 
at the gate terminal of FET 20 and 21 which turns each heaters 3 and 4 
on and off. That is, FET 20 and 21 is turned on and off by the heater 
driving pulse signal DP. 

[0084] The random-number-generation circuits 30 and 31 generate the 1- 
bit random numbers RNDl and RND2 like the above, respectively (refer to 
drawing 12 (b) and (d)). These random-numbers outputs RNDl and RND2 are 
latched by FFs 34 and 35 to the start timing of the heater driving pulse 
signal DP, and are outputted as select signals Rl and R2 (refer to 
drawing 12 (c) and (e)). 

[0085] A select signal Rl is inputted into the input data terminal DO of 
the programmable power circuit 36 through an inverter 38, and is 
inputted into the input data terminal DO of the programmable power 
circuit 37. The select signal R2 is inputted into the input data 
terminal Dl of the programmable power circuits 36 and 37. The 
programmable power circuits 36 and 37 lower the pressure of the input 
power electrical potential difference Vhh according to the condition of 
"H" "L" of the data input terminals DO and Dl of being inputted into 
select signals Rl and R2 they to be [ three any of different electrical- 
potential-difference Vh+, Vh, and Vh- ], and are outputted. It is 
Vhh>Vh+>Vh>Vh-, for example, is referred to as Vhh=12v, Vh+=10. 2v, 
Vh=10. Iv, and Vh-=10. Ov. 

[0086] The programmable power circuits 36 and 37 operate as follows. 
[0087] By input data terminal D0= "L", it becomes output voltage VO=Vh- 

at the time of Dl= "L. " 

[0088] By input data terminal DO="H", it becomes output voltage VO=Vh+ 
at the time of Dl= "L. " 

[0089] At the time of input data terminal D1="H", it is set to output 



voltage VO=Vh regardless of Dl. 

[0090] The output voltage V3 and V4 of the programmable power circuits 
36 and 37 is connected to the drain terminal of FET through heaters 3 
and 4, respectively. 

[0091] Therefore, according to select signals Rl and R2, the applied 
voltage V3 and V4 of heaters 3 and 4 changes as follows (refer to 
drawing 12 (f) - (i)). 

Condition (a) — When R2 is "L" in R1=''H", electrical-potential- 
difference Vh+ is impressed to a heater 3, and electrical-potential- 
difference Vh- is impressed to a heater 4. 

[0092] Condition (b) — When R2 is "H" in R1="H", an electrical 
potential difference Vh is impressed to a heater 3, and an electrical 
potential difference Vh is impressed to a heater 4. 

[0093] Condition (c) ~ When R2 is "L" in Rl= "L", electrical-potential- 
difference Vh- is impressed to a heater 3, and electrical-potential- 
difference Vh+ is impressed to a heater 4. 

[0094] In this operation gestalt, from the random-number-generation 
circuits 30 and 31 thus, by generating a 1-bit random number and 
changing the applied voltage of two heaters 3 and 4 driven to 
coincidence based on this random number Since the ink discharge 
direction of two or more nozzles with which the recording head 1 was 
equipped is changed intentionally at random for every dot of a main 
scanning direction, the record image of the same image quality as a 
multi-pass can be obtained substantially, without performing multi-pass 
printing. 

[0095] The [3rd operation gestalt] Below, the 3rd operation gestalt of 
this invention is explained according to drawing 13 - drawing 15 . 
[0096] preparing the quiescent time (OFF time amount) in the 
energization pulse added to two heaters 3 and 4 with this 3rd operation 
gestalt, as shown in drawing 13 ~ 2 ~ the resistance welding time of 
these heaters 3 and 4 is changed, and, thereby, the discharge direction 
of ink is changed within the specified quantity. 

[0097] If the hits of the energization are carried out while energizing 
one heater 4 as shown in drawing 13 (a), since growth of a bubble became 
large from the heater 4 side, as the direction of a heater 3 side showed 
by previous drawing 6 (a), the discharge direction of ink will shift to 
the right for a while. 

[0098] Moreover, if the resistance welding time is made the same as 
shown in drawing 13 (b), as previous drawing 6 (b) showed, and the 
continuous line showed, straight flight of the ink will be carried out. 
[0099] Moreover, if the hits of the energization are carried out while 



energizing one heater 3 as shown in drawing 13 (c), since growth of a 
bubble became large, as the heater 4 side showed by previous drawing 6 
(c) from the heater 3 side, a little discharge direction of ink will 
shift to the left. 

[0100] Thus, the discharge direction of ink is controllable by changing 
the resistance welding time of two regurgitation heaters 3 and 4 by hits. 
[0101] Below, drawing 14 shows the example of concrete circuitry of the 
heater drive circuit for changing at random the resistance welding time 
about two heaters 3 and 4 of one ink nozzle 10 mentioned above. Drawing 
15 is a timing diagram which shows the various signals used in the 
circuit of drawing 14 . 

[0102] Also in this heater drive circuit to a single-shot trigger 
circuit 25 The signal which specifies the pulse width of the heater 
driving pulse signal DP outputted from the printing data DT in which 
turning on and off of the dot concerned is shown, and the heat pulse 
width setting circuit 26, The regurgitation timing signal from the 
encoder 206 mentioned above is inputted, and a single-shot trigger 
circuit 25 outputs the heater driving pulse signal DP of the 
predetermined pulse width for recording the dot concerned, and a 
frequency (refer to drawing 15 (a)) based on these input signals. 
[0103] This heater driving pulse signal DP is a signal for carrying out 
the on-off drive of the one heater about one ink nozzle as usual, and is 
making two driving pulse signals DP3 and DP4 ( drawing 15 (j), (k)) from 
which the resistance welding time for driving two heaters 3 and a heater 
4 differs by the circuitry of the following newly prepared in from a 
single-shot trigger circuit 25 before FET 20 and 21. 
[0104] The heater driving pulse signal DP outputted from a single-shot 
trigger circuit 25 is inputted into the data terminal of FF27, The clock 
signal ck (refer to drawing 15 (b)) of 2Mhz(es) is inputted into the 
clock terminal of three steps of FFs 27, 28, and 29. 

[0105] therefore ~ a heater ~ a driving pulse — a signal — DP ~ FF 

— 27 — 28 — 29 — one — a clock period — a part — having shifted - 

- timing — latching — having — ******** — consequent — FF — 27 — 
28 — and — 29 — from — 500 — ns (l/2MHz) — only — starting — 
timing — having shifted — a pulse signal — DP — one — DP — two — 
and ~ DP — two ~ ' — output ting — having ~ ******** (refer to 
drawing 9 (c), (d), and (e)) . 

[0106] The random-number-generation circuits 30 and 31 generate the 1- 
bit random numbers RNDl and RND2, respectively (refer to drawing 9 (f) 
and (h)). These random-numbers outputs RNDl and RND2 are latched by FFs 
32 and 33 to the start timing of the heater driving pulse signal DP, and 



are outputted as select signals Rl and R2 (refer to drawing 9 (g) and 
(i)). 

[0107] AND gate 47 takes the AND of the output pulse signal DP 1 of FF27, 
and the output of a logic gate 45, and outputs the driving pulse signal 
DP 3 of a heater 3. AND gate 48 takes the AND of the output pulse signal 
DP 1 of FF27, and the output of a logic gate 46, and outputs the driving 
pulse signal DP 4 of a heater 4. 

[0108] That is, although AND gates 47 and 48 output fundamentally the 
driving pulse signals DP3 and DP4 whose output pulse signals DP 1, its 
timing, and periods of FF27 correspond, it is controlled by the output 
of the logic gates 45 and 46 inputted into the input terminal of another 
side whether the pulse signal in which the momentary energization 
quiescent time in the middle of the driving pulse mentioned above (off 
time amount) was included outputs. 

[0109] The output DP 2 of select signals 28 and FF [ Rl, R2, and ] 29 
and DP2' are inputted into logic gates 45 and 46. 

[0110] The driving pulse signals DPS and DP4 of heaters 3 and 4 are as 
follows according to the condition of select signals Rl and R2 (refer to 
drawing 15 (j) and (k)). 

[0111] Condition (a) — It is R1="H", and when R2 is "L", the driving 
pulse signal DP 1 is outputted to DP3 as it is. Moreover, the driving 
pulse signal DP 1 with which DP2 becomes off only when DP2' is "L" in 
"H" is outputted to DP4. Therefore, as for a heater 3, compared with a 
heater 4, that resistance welding time becomes long in this case, 
[0112] Condition (b) — When R2 is "H", regardless of Rl, a signal DP 1 
is chosen as DPS and DP4 as it is. Consequently, heaters 3 and 4 are 
driven by the equal resistance welding time. 

[0113] Condition (c) — The driving pulse signal DP 1 with which it is 
Rl= "L", and DP2 becomes off only when DP2' is "L" by "H" at DPS when R2 
is "I" is outputted. Moreover, the driving pulse signal DP 1 is 
outputted to DP4 as it is. Therefore, as for a heater 3, compared with a 
heater 4, that resistance welding time becomes short in this case. 
[0114] Thus, by generating a 1-bit random number and changing the 
resistance welding time of two heaters 3 and 4 from the random-number- 
generation circuits 30 and 31 with this random number in the above- 
mentioned operation gestalt Since the ink discharge direction of two or 
more nozzles with which the recording head 1 was equipped is changed 
intentionally at random for every dot of a main scanning direction, the 
record image of the same image quality as a multi-pass can be obtained 
substantially, without performing multi-pass printing. 
[0115] In addition, although an idle period is prepared the middle and 



the resistance welding time of two heaters 3 and 4 is changed with this 
3rd operation gestalt, you may make it change the resistance welding 
time of two heaters 3 and 4 by changing the pulse width of the driving 
pulses DP3 and DP4 which drive two heaters 3 and 4 itself. 
[0116] by the way, above-mentioned the 1- although it was made to change 
the discharge direction of ink with the 3rd operation gestalt, the 
direction, i, e, , form conveyance direction, in which a nozzle is 
installed side by side, the side-by-side installation direction of two 
heaters is changed with the above-mentioned operation gestalt 90 degrees, 
and you may make it change the discharge direction of ink about the main 
scanning direction where carriage is scanned 

[0117] Moreover, in each above-mentioned operation gestalt, although two 
heaters were formed in one ink nozzle, it is good also so that three or 
more heaters may be formed in one ink nozzle and the discharge direction 
of ink may be changed by energization control of the heater of these 

plurality. 

[0118] Furthermore, in each above-mentioned operation gestalt, the 
periods to which a discharge direction is changed are arbitration, such 
as not only a 1-dot unit but a 2-dot unit, an a large number dot unit, 1 
raster line unit, etc. Moreover, the period to which a discharge 
direction is changed may be made [ at random, i. e. , irregular, and ] 
like the above-mentioned operation gestalt. 

[0119] (in addition to this) In addition, especially this invention is 
equipped with means (for example, an electric thermal-conversion object, 
a laser beam, etc. ) to generate heat energy as energy used also in an 
ink jet recording method in order to make the ink regurgitation perform, 
and brings about the effectiveness which was excellent in the recording 
head of the method which makes the change of state of ink occur with 
said heat energy, and the recording device. It is because the 
densif ication of record and highly minute-ization can be attained 
according to this method. 

[0120] About the typical configuration and typical principle, what is 
performed using the fundamental principle currently indicated by the U. S. 
Pat. No. 4723129 specification and the 4740796 specification, for 
example is desirable. Although this method is applicable to both the so- 
called mold on demand and a continuous system On the electric thermal- 
conversion object which is especially arranged corresponding to the 
sheet and liquid route where the liquid (ink) is held in the case of the 
mold on demand By impressing at least one driving signal which gives the 
rapid temperature rise which supports recording information and exceeds 
nucleate boiling Since make an electric thermal-conversion object 



generate heat energy, the heat operating surface of a recording head is 
made to produce film boiling and the air bubbles in the liquid (ink) 
corresponding to this driving signal can be formed by one to one as a 
result, it is effective. A liquid (ink) is made to breathe out through 
opening for regurgitation by growth of these air bubbles, and 
contraction, and at least one drop is formed. If this driving signal is 
made into the shape of a pulse form, since growth contraction of air 
bubbles will be performed appropriately instancy, the regurgitation of a 
liquid (ink) excellent in especially responsibility can be attained, and 
it is more desirable. As a driving signal of the shape of this pulse 
form, what is indicated by the U.S. Pat. No. 4463359 specification and 
the 4345262 specification is suitable. In addition, if the conditions 
indicated by the U.S. Pat. No. 4313124 specification of invention about 
the rate of a temperature rise of the above-mentioned heat operating 
surface are adopted, further excellent record can be performed. 
[0121] As a configuration of a recording head, the configuration using 
the U. S. Pat. No. 4558333 specification and U. S, Fat. No. 4459600 
specification which indicate the configuration arranged to the field to 
which the heat operation section other than the combination 
configuration (a straight-line-like liquid flow channel or right-angle 
liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal- 
conversion object is crooked is also included in this invention. In 
addition, the effectiveness of this invention is effective also as a 
configuration based on JP, 59-138461, A which indicates the configuration 
whose puncturing which absorbs the pressure wave of JP, 59-123670, A which 
indicates the configuration which uses a common slit as the discharge 
part of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to a 
discharge part. Namely, no matter the gestalt of a recording head may be 
what thing, it is because it can record now efficiently certainly 
according to this invention. 

[0122] Furthermore, this invention is effectively applicable also to the 
recording head of the full line type which has the die length 
corresponding to the maximum width of the record medium which can record 
a recording device. As such a recording head, any of the configuration 
which fills the die length with the combination of two or more recording 
heads, and the configuration as one recording head formed in one are 
sufficient. 

[0123] In addition, this invention is effective also when the thing of a 
serial type like an upper example also uses the recording head fixed to 



the body of equipment, the recording head exchangeable chip type to 
which the electric connection with the body of equipment and supply of 
the ink from the body of equipment are attained by the body of equipment 
being equipped, or the recording head of the cartridge type with which 
the ink tank was formed in the recording head itself in one. 
[0124] Moreover, as a configuration of the recording device of this 
invention, since the effectiveness of this invention can be stabilized 
further, it is desirable to add the regurgitation recovery means of a 
recording head, a preliminary auxiliary means, etc. If these are 
mentioned concretely, a preheating means to heat using the capping means, 
the cleaning means, the pressurization or the suction means, the 
electric thermal-conversion object, the heating elements different from 
this, or such combination over a recording head, and an auxiliary 
discharge appearance means to perform the regurgitation different from 
record can be mentioned. 

[0125] Moreover, although only one piece was prepared also about the 
class thru/or the number of a recording head carried, for example 
corresponding to monochromatic ink, corresponding to two or more ink 
which differs in an others and record color or concentration, more than 
one may be prepared the number of pieces. That is, although not only the 
recording mode of only mainstream colors, such as black, but a recording 
head may be constituted in one as a recording mode of a recording device 
or the paddle gap by two or more combination is sufficient, for example, 
this invention is very effective also in equipment equipped with at 
least one of each of the full color recording mode by the double color 
color of a different color, or color mixture. 

[0126] Furthermore, in addition, in this invention example explained 
above, although ink is explained as a liquid It is ink solidified less 
than [ a room temperature or it ], and what is softened or liquefied at 
a room temperature may be used. Or by the ink jet method, since what 
carries out temperature control is common as a temperature control is 
performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stabilization regurgitation range 
about the viscosity of ink, ink may use what makes the shape of liquid 
at the time of use record signal grant. In addition, in order to prevent 
the temperature up by heat energy positively because you make it use it 
as energy of the change of state from a solid condition to the liquid 
condition of ink, or in order to prevent evaporation of ink, the ink 
which solidifies in the state of neglect and is liquefied with heating 
may be used. Anyway, ink liquefies by grant according to the record 
signal of heat energy, and this invention can be applied also when using 



the ink of the property which will not be liquefied without grant of 
heat energy, such as that by which liquefied ink is breathed out, and a 
thing which it already begins to solidify when reaching a record medium. 
The ink in such a case is good for a porosity sheet crevice or a through 
tube which is indicated by JP, 54-56847, A or JP, 60-71260, A also as 
liquefied or a gestalt which counters to an electric thermal-conversion 
object in the condition of having been held as a solid. In this 
invention, the most effective thing performs the film-boiling method 
mentioned above to each ink mentioned above. 

[0127] Furthermore, in addition, as a gestalt of the ink jet recording 
device of this invention, although used as an image printing terminal of 
information management systems, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile 
apparatus which has a transceiver function further may be taken. 
[0128] 

[Effect of the Invention] The muscle of a scanning direction, and the 
spots or the knot muscle for every scan which a nozzle gets twisted and 
is generated by the variation in ** ink discharge quantity can be 
abolished without reducing printing speed according to this invention, 
since he is trying to change the ink discharge direction of each ink 
nozzle intentionally at random as explained above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the general-view 
configuration of the ink jet recording device concerning this invention. 
[Drawing 2] It is the block diagram showing the configuration of the 
control system of the ink jet recording apparatus concerning this 
invention. 

[Drawing 3] It is the configuration **** Fig. of a recording head about 
the operation gestalt of the ink jet recording device concerning this 

invention. 

[Drawing 4] It is drawing showing the situation of the ink regurgitation 

of the 1st operation gestalt. 

[Drawing 5] It is the timing diagram which shows the drive wave of the 
regurgitation heater of the 1st operation gestalt. 

[Drawing 6] It is drawing showing change of the discharge direction of 



the ink by the various heater driving pulses in the 1st operation 
gestalt. 

[Drawing 7] It is drawing showing the change and the printing image of 
an ink discharge direction accompanying scanning actuation with the 1st 
operation gestalt. 

[Drawing 8] It is the circuit block diagram showing the concrete example 
of a drive circuit of the 1st operation gestalt. 

[Drawing 9] It is the timing diagram of the various signals of the 
circuit block diagram of drawing 8 . 

[Drawing 10] It is the timing diagram which shows the drive wave of the 

regurgitation heater of the 2nd operation gestalt. 

[Drawing 11] It is the circuit block diagram showing the concrete 

example of a drive circuit of the 2nd operation gestalt. 

[Drawing 12] It is the timing diagram of the various signals of the 

circuit block diagram of drawing 11 . 

[Drawing 13] It is the timing diagram which shows the drive wave of the 

regurgitation heater of the 3rd operation gestalt. 

[Drawing 14] It is the circuit block diagram showing the concrete 

example of a drive circuit of the 3rd operation gestalt. 

[Drawing 15] It is the timing diagram of the various signals of the 

circuit block diagram of drawing 14 . 

[Drawing 16] It is drawing showing the configuration of the conventional 
recording head. 

[Drawing 17] It is drawing showing the situation of the ink 
regurgitation by the conventional recording head. 
[Drawing 18] It is drawing showing the printing image by the ideal 
recording head. 

[Drawing 19] It is drawing showing the printing image with which the 
white muscle was formed. 

[Drawing 20] It is drawing explaining a multi-pass method. 
[Description of Notations] 

1 Recording Head 

2 Ink Cavity 

3 Heater (Electric Thermal-Conversion Object) 

4 Heater (Electric Thermal-Conversion Object) 

5 Ink Delivery 

6 Bubble 

8 Ink Droplet 
10 Ink Nozzle 
20,21 FET 

25 Single-shot Trigger Circuit 



30 31 Random-number-generation circuit 
36 37 Programmable power circuit 
100 CPU 
200 Carriage 



